Conscientiousness and domain-specific competence beliefs are known to be highly important predictors of academic effort and achievement. Given their basis in distinct research traditions, however, these constructs have rarely been examined simultaneously. Three studies with 571, 415, and 1,535 students, respectively, found a moderate association between conscientiousness and competence beliefs, but competence beliefs meaningfully predicted both conscientiousness and academic effort, irrespective of how academic effort was measured (student report or diary data). The associations of competence beliefs with academic effort were highly domain specific, whereas conscientiousness was predictive of academic effort across a wide range of academic subjects. Conscientiousness and competence beliefs were also associated with academic achievement. Cognitive ability, although associated with academic achievement, only loosely predicted academic effort.
in their last year of high school, Marsh et al. (2006) found conscientiousness to correlate statistically significantly with competence beliefs in mathematics (r = .26) and verbal domains (r = .10).
Integrating elements from expectancy-value theory (Eccles & Wigfield, 2002) and research on personality traits (Costa & McCrae, 1992) , Trautwein and colleagues (Trautwein & Lüdtke, 2007; Trautwein, Lüdtke, Kastens, & Köller, 2006; Trautwein, Lüdtke, Schnyder, & Niggli, 2006) recently proposed and tested a model that aims at explaining academic effort in homework and academic achievement. Although the authors acknowledged that conscientiousness might predict competence beliefs, their results seem to provide support for the independent effects model. Domain-specific competence beliefs predicted academic effort in the respective domain (e.g., math self-concept predicted effort in math, English selfconcept predicted effort in English), whereas conscientiousness proved to be a good predictor for a broad range of outcomes. Even when gender, cognitive ability, and parental homework support were controlled, conscientiousness predicted academic effort in all school subjects analyzed (mathematics, English as a foreign language, French as a foreign language), with some of the effect on academic effort being mediated by competence beliefs. However, competence beliefs not only mediated some of the predictive power of conscientiousness, but also added independently to explaining academic effort.
The Present Investigation
All three studies reported in this article investigated the association between conscientiousness and domain-specific competence beliefs and between these constructs and academic effort. In each study, we tested whether the classical trait arrangement of these variables (mediated effects model) or the independent domains arrangement (independent effects model) fit the data better. All three studies also included a measure of cognitive ability.
We speculated that cognitive ability, although associated with academic achievement, would only loosely predict academic effort. In addition to these general issues, each study addressed specific research questions; these questions are detailed in the introduction to each study.
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Study 1
A large sample of high school students participated in Study 1, in which we tested for the predictive effects of conscientiousness and competence beliefs regarding academic effort.
In addition to conscientiousness and a measure of cognitive ability, our study included measures of competence beliefs and domain-specific academic effort in two subjects (mathematics and English as a foreign language).
There are three major contributions of this study. First, the student sample allowed us to test whether conscientiousness is already associated with academic effort at high school. To date, most research on the relationship between conscientiousness and academic effort has been conducted with college students (e.g., Noftle & Robins, 2007) or college-track students (Lüdtke et al., 2004 ; see also Marsh et al., 2006) . We expected to find a positive association between conscientiousness and academic effort in both school subjects considered.
Second, we systematically tested whether the mediated effects model or the independent effects model provided a better explanation of the data. To this end, we specified two regression models within the framework of structural equation modeling. In the first step, we used prior achievement in mathematics and English as well as cognitive ability and conscientiousness to predict academic effort in mathematics and English. In the second step, we further included domain-specific competence beliefs in mathematics and English.
According to the mediated effects model, inclusion of competence beliefs can be expected to mediate some of the predictive power of conscientiousness on academic effort, but competence beliefs should not explain an substantial amount of additional variance.
Conversely, according to the independent effects model, both conscientiousness and competence beliefs can be expected to emerge as statistically significant predictor variables with unique predictive power regarding academic effort.
The third major contribution of the study is the inclusion of measures of two domainspecific competence beliefs instead of just one. This allowed us to conduct a further in-detail analysis of the predictive pattern found for competence beliefs. One of the striking results of
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prior research on competence beliefs (e.g., Marsh et al., 2006) is the weak association between competence beliefs in verbal and mathematical domains, despite a considerable overlap in achievement scores. This weak association is in line with the idea that internal comparison processes contribute to intrapersonal profiles of competence beliefs, alongside external comparison processes (Marsh, 1986; Marsh & Hau, 2004) . As described in Marsh's (1986) internal/external frame of reference model (I/E model), students compare their own achievement with the perceived achievement of other students. Thus, classmates provide a frame of reference for a social comparison process that results in higher competence beliefs for higher-achieving students. At the same time, however, students compare their perceived achievement in one domain (e.g., verbal achievement) with their perceived achievement in other domains (e.g., mathematics). This internal frame of reference results in a negative influence from achievement in one domain to competence beliefs in the other (e.g., the better my achievement in math, the lower my verbal competence beliefs, when verbal achievement is controlled).
Despite strong empirical support for the domain-specificity of competence beliefs, the influence of internal comparison processes on academic effort has not yet been examined.
How strongly can academic effort across domains be expected to correlate? On the one hand, if conscientiousness really is an important predictor of academic effort and predicts behavior across domains, academic effort in different domains should be positively correlated. On the other hand, given their domain-specificity, one might speculate that high competence beliefs in one subject positively affect academic effort in that domain (say mathematics), but undermine academic effort in another domain (say English). This latter pattern would not be in line with the mediated effects model, but would clearly correspond to the independent effects model.
Methods
Sample
A total of 571 (51.5% female) students from grades 8 (50.1%) and 9 (49.9%)
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participated in this study. Their mean age was M = 14.72 years (SD = 0.79). Students were sampled from 44 classes (10 schools) in one federal state. All schools were located in or around a major German city. Within all classes, students were randomly assigned to participate in the present study or in another research project. The study was conducted during regular school hours in intact classes during the second semester of the 2003/2004 school year. Student participation was voluntary, and written consent was obtained from parents. The participation rate was > .90 in each class. All participating students were entered in a prize draw, with one cinema voucher worth 10 euros (approx. US$13) being awarded in each class.
Instruments
Academic effort. Academic effort was assessed by parallel items for mathematics and English as a foreign language. Six items (e.g., "I really work hard on classwork assignments in mathematics [English]") focused on students' academic effort at school; another six items (in which the word "classwork" was replaced by "homework") assessed academic effort at home. A 4-point Likert-type scale (from 1 = completely disagree to 4 = completely agree) was used for all items. With Cronbach's alphas ranging from .78 to .84, internal consistency was satisfactory for both scales in both mathematics and English.
Competence beliefs. Competence beliefs were also assessed using parallel items for mathematics and English as a foreign language and for homework and classwork, yielding four reliable subscales of three items each (e.g., "If I make an effort, I can do all of my math Prior achievement. School grades awarded on the midterm report card were used as an indicator of prior achievement. The grades were coded such that high scores indicated good learning outcomes.
Conscientiousness. Conscientiousness was again measured with the German version of
the NEO Five Factor Inventory (NEO-FFI; Borkenau & Ostendorf, 1993; original version by Costa & McCrae, 1992) . One of the 12 items was discarded due to its low item-total correlation. For the subsequent analyses, four item parcels were created (i.e., four scores were used, each representing the average of two or three items). Items 1, 5, and 9 formed parcel 1; items 2, 6, and 10 parcel 2; items 7 and 11 parcel 3; and items 4, 8, and 12 parcel 4. Parceling means that fewer model parameters are estimated, which in turn results in a better ratio of variables to sample size and more stable parameter estimates (Bandalos, 2002; Kishton & Widaman, 1994) . Moreover, parceling meant that we had a more similar number of indicators for our core constructs (conscientiousness and competence beliefs). Internal consistency was good (α = .83). 
Statistical Analyses
We used latent variable modeling throughout this study. As described above, all constructs except school grades were measured by at least two indicators, allowing us to correct for the effects of measurement error in the correlation analyses as well in the structural equation models specified. For instance, two indicators (the classwork effort and homework effort scales) were used to measure the latent construct of academic effort in mathematics; likewise, two indicators were used to measure the latent construct of academic effort in English. The Mplus 4.0 package (Muthén & Muthén, 1998 -2006 was used for all calculations.
In most studies conducted in school settings, individual student characteristics are confounded with classroom or school characteristics because individuals are not randomly assigned to groups. For instance, the effort of a specific student might be affected by "individual-level" variables such as intelligence, but also by "class-level" variables such as teacher expertise. The class-level variable introduces a clustering effect and, in turn, problems related to appropriate levels of analysis, aggregation bias, and heterogeneity of regression.
When the hierarchical nature of a data set is not taken into account, the estimation of standard errors of means and of beta coefficients is typically downwardly biased (Raudenbush & Bryk, 2002) . Hence, we controlled for cluster effects in all statistical analyses by using "type = complex" option in Mplus 4.0 (Muthén & Muthén, 1998 -2006 . When the complex option is used, estimates of standard errors are automatically corrected for clustering effects (see Muthén & Satorra, 1995) .
Missing data represent a potentially serious methodological problem in many empirical studies. For the constructs considered here, the average percentage of missing data was below 4%. In the methodological literature on missing data (Schafer & Graham, 2002) , there is growing consensus that multiple imputation or full information maximum likelihood estimations are preferable to casewise or listwise deletion. We therefore used the missing values option built into the Mplus 4.0 package. Mplus applies a model-based approach to missing data, which builds on a full information maximum likelihood estimation.
Results
Intercorrelations between Study 1 variables are reported in Table 1 . Conscientiousness was statistically significantly related to all other variables in the study. Specifically, conscientiousness was substantively associated with academic effort in both mathematics and English. Hence, the data confirm that conscientiousness is already associated with academic effort at high school. In line with prior research, there was clear empirical support for the domain-specificity of mathematics and English competence beliefs. Mathematics competence beliefs correlated substantively with prior mathematics achievement and mathematics effort, but the correlations with prior English achievement, English effort, and English competence beliefs were weak or nonexistent. Similarly, English competence beliefs did not correlate statistically significantly with prior mathematics achievement or mathematics effort. Interestingly, cognitive ability was weakly positively associated with mathematics competence beliefs and mathematics effort (r = .17 and r = .13, respectively), but not with the corresponding constructs for English.
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We next specified structural equation models in which academic effort in mathematics and English were used as outcome variables and the other variables were successively introduced as correlated predictor variables. A total of five models were run; all models evidenced a good fit to the data. In Model 1 In Model 1 (see Table 2 ), prior mathematics achievement, cognitive ability, and conscientiousness predicted mathematics effort, explaining a total of 50% of the variance. The largest regression coefficient was found for conscientiousness. In Model 2, we included mathematics competence beliefs, which also proved to be a statistically significant predictor of mathematics effort. Moreover, comparison of the regression coefficients for prior mathematics achievement, cognitive ability, and conscientiousness indicated that mathematics competence beliefs functioned as a mediator variable to some extent. Importantly, the regression coefficient of conscientiousness was .59 in Model 1 and .48 in Model 2. However, the inclusion of mathematics competence beliefs added an additional 9% of explained variance, and both conscientiousness and mathematics competence beliefs were strong independent predictors of mathematics effort (β = .48, p < .001, and β = .34, p < .001). This pattern of results is clearly in line with the predictions of the independent effects model.
In the next two models (Model 3 and 4), the mathematics constructs were replaced by
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the corresponding English constructs. Overall, the results from these two models again seem to favor the independent effects model. Specifically, the inclusion of English competence beliefs added substantively to the explained variance (from .31 to .46). Furthermore, both
English competence beliefs and conscientiousness independently predicted English effort.
Hence, there was again strong support for the independent effects model.
In domain-specific competence beliefs in mathematics and English not only contribute to high effort in the same domain, but are also associated with lower effort in the other domainunlike conscientiousness, which is positively associated with effort in both domains. Overall, the pattern of results is at odds with a mediation model and supports the independent effects model.
Summary
There are three major conclusions from Study 1. First, conscientiousness is indeed already associated with academic effort at high school. Second, although competence beliefs mediated some of the predictive effects of conscientiousness on academic effort, there was strong support for the independent effects model, with additional variance in domain-specific academic effort being explained by the inclusion of domain-specific competence beliefs and regression coefficients of substantial size for both conscientiousness and competence beliefs.
Conscientiousness and Competence Beliefs 17
Third, as further support for the independent effects model, we found mathematics competence beliefs to negatively predict academic effort in English (and vice versa). These findings indicate that academic effort is not simply determined by a trait (conscientiousness), but is also a reflection of the individual student's motivational profile.
Study 2
Study 2 examined conscientiousness and competence beliefs as predictors of academic effort and academic achievement in mathematics, with a special focus on out-of-school academic effort. A longitudinal design was used, allowing the effects of academic effort on academic achievement to be modeled over time. We had three primary hypotheses. First, conscientiousness and mathematics competence beliefs were expected to be moderately associated with each other. Second, conscientiousness as well as competence beliefs were expected to be statistically significantly associated with academic effort. We expected to find stronger support for the independent effects model than for the mediated effects model. Third, academic effort was expected to mediate the predictive effects of conscientiousness and competence beliefs on Time 2 mathematics achievement. Academic effort. Two scales were used to tap students' self-reported academic effort.
Methods
Homework compliance was measured by 6 items (sample item: "I always try to complete my mathematics homework"). Students high on homework compliance do their homework assignments carefully and do not copy from others. Internal consistency (Cronbach's alpha) was adequate (α = .85). Persistence was measured by means of three items (sample item:
"Even if my mathematics homework is difficult, I don't give up quickly"). Internal consistency (Cronbach's alpha) was adequate (α = .79). analyses, five item parcels of five items each were created to reduce the complexity of the model (i.e., five scores were used, each representing the average of five items).
Conscientiousness. Conscientiousness was again measured using the 12 conscientiousness items from the German version of the NEO personality inventory (Borkenau & Ostendorf, 1993; original version by Costa & McCrae, 1992) . One item was discarded due to its low item-total correlation. We again created four item parcels for the subsequent analyses. Internal consistency (Cronbach's alpha) was satisfactory (α = .84).
Competence beliefs. Six items were used to assess competence beliefs (sample item: "I often feel completely lost when I'm doing my math homework," reverse scored). Internal consistency (Cronbach's alpha) was satisfactory (α = .87).
Statistical Analyses
We again used latent variable modeling. Because all constructs except school grades
were measured by at least two indicators, we were able to specify these constructs as latent variables to correct for measurement error in the correlation analyses as well in the structural equation models. To correct for the clustering effect, the "type = complex" option in Mplus
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4.0 (Muthén & Muthén, 1998 -2006 was again used in all analyses. Finally, we again dealt with missing values (average percent of missing data = 6%) by using the missing values estimator implemented in Mplus 4.0. Table 3 reports the intercorrelations for all constructs in Study 2. As before, all correlations between multi-indicator constructs are correlations between latent variables.
Results
There was a moderate association between mathematics competence beliefs and conscientiousness. Both mathematics competence beliefs and conscientiousness were associated with academic effort. Competence beliefs showed the strongest association with academic effort. Mathematics achievement was statistically significantly associated with all other variables under study. As expected, Time 1 mathematics achievement was the strongest predictor of Time 2 mathematics achievement (an indicator of the stability of achievement), but strong associations were also found with competence beliefs and academic effort.
Cognitive ability was relatively weakly associated with all other variables (all rs ≤ .16) except mathematics achievement.
In the next step, we specified two structural equation models (see Figures 1a and 1b) . In both models, Time 1 mathematics achievement, cognitive ability, and conscientiousness were used as predictor variables. Furthermore, academic effort was specified as mediator variable, and Time 2 mathematics achievement was used as the outcome variable. In the second model, we added competence beliefs as another predictor variable. In both models, all possible direct as well as indirect effects were freely estimated. Model fit for both models was acceptable, expectations, however, academic effort also predicted Time 2 mathematics achievement. In other words, when Time 1 mathematics achievement was controlled, students had higher grades at Time 2 if they reported their academic effort to be comparatively high.
In both models, conscientiousness predicted academic effort. The standardized regression coefficient in the model without competence beliefs (see Figure 1a) was β = .43, falling to β = .34 when competence beliefs were included (see Figure 1b) . Competence beliefs significantly predicted academic effort, and the percentage of explained variance in academic effort increased substantively (from R 2 = .40 to R 2 = .67) when competence beliefs were included. This finding is in line with the independent effects model.
Summary
The results of Study 2 were largely in line with our hypotheses. First, conscientiousness and mathematics competence beliefs were moderately associated with each other. Second, both conscientiousness and competence beliefs predicted academic effort, and the pattern of results was largely in line with the independent effects model. Third, academic effort mediated the predictive effects of conscientiousness and competence beliefs regarding Time 2 mathematics achievement.
Study 3
Studies 1 and 2 supported the hypothesis that both conscientiousness and competence beliefs are substantively associated with academic effort. Although conscientiousness predicted academic behavior across different school subjects, interindividual differences in domain-specific competence beliefs added substantively to the prediction of academic effort.
Overall, Studies 1 and 2 thus provided strong support for the independent effects model.
Study 3 adds another strong piece of evidence to research on students' academic behaviors. We examined the degree to which academic behavior is not only associated with conscientiousness and domain-specific competence beliefs as operationalized in Studies 1 and 2, but also contingent on situational competence beliefs. To this end, diary data were collected
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from more than 1,500 grade 8 students over a 2-week period.
In the diary method, students are asked to report their beliefs and behaviors at fixed intervals or during/after certain events. The introduction of the diary method contributed to the present article in two ways.
First, by aggregating student-reported effort over a 2-week period, we obtained another, arguably highly valid measure of interindividual differences in academic effort that can be related to conscientiousness and competence beliefs, and were able to check whether the results of Studies 1 and 2 were replicated on the basis of this measure.
Second, the diary measure made it possible to differentiate between the general level of academic effort and fluctuations in academic effort that were situationally contingent.
Specifically, we were able to examine the extent to which academic effort varies from day to day (see Schmitz & Skinner, 1993) and to analyze whether day-to-day (or situational) variation in competence beliefs can help explain the fluctuation in academic effort. Prior research indicates that there is indeed meaningful variation in academic effort over the course of days or weeks (Schmitz & Skinner, 1993) ; the same seems to apply to competence beliefs (Tsai, Kunter, Lüdtke, & Trautwein, in press). Tsai and colleagues administered a short diary instrument to more than 200 students directly after their lessons in German, mathematics, and a foreign language for roughly three weeks. When the authors decomposed the total variance found in their lesson-specific measures, they found a marked degree of intraindividual variation in competence beliefs. In fact, 45-48% of the variance in competence beliefs was found at the within-person level, indicating that within-student (or "situational") variation in these beliefs accounted for about one third to one half of the total variance in these measures, whereas between-student ("stable") differences accounted for the rest of the variance.
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Moreover, Tsai et al. were able to show that situational competence beliefs were meaningfully affected by the quality of the lesson that preceded the measurement of competence beliefs.
We tested the following hypotheses. First, at the between-person level, we again expected to find a moderate association between conscientiousness and competence beliefs.
Furthermore, the correlations of conscientiousness and competence beliefs with academic effort were expected to be of substantive size. Similarly, we expected to find a statistically significant association between competence beliefs and academic effort at the within-person level. Relative to their own baseline, students were expected to report more effort on days when they experienced relatively high competence beliefs. Second, we expected to find additional support for the independent effects model. In other words, we expected conscientiousness to predict academic effort, but hypothesized that competence beliefs (as measured via a questionnaire) as well as situational competence beliefs (as reported in the diary instrument) would meaningfully add to the explanation of academic effort.
Method
Sample aggregated to the between-person level, it is possible to use the intraclass correlation coefficient (.55 for academic effort and .56 for situational competence beliefs) and the average number of diary entries per person (5.88) to estimate the reliability of the person score (Lüdtke, Trautwein, Kunter, & Baumert, 2006; Snijders & Bosker, 1999) . In the present study, the reliability of the between-person score was high, at .88 (academic effort) and .88
(competence beliefs).
Statistical Analyses
We used multilevel modeling to predict self-reported French homework effort as a within-student variable. In other words, we used the separate assignments rated in the homework diary as the level-1 variable (within-student level) and the 1,536 students as the level-2 variable (between-student level). On the first (within-person) level, regression equations were modeled for the diary variables: homework effort and situational competence beliefs. Situational competence beliefs were entered uncentered. At the second (betweenperson) level, regression equations were modeled for conscientiousness, cognitive ability, French achievement, and competence beliefs. Finally, we included a third (between-classes) level to account for the hierarchical clustering of the students, but did not include predictor variables at this level.
In the following, we illustrate our modeling approach in more detail, using the example of how academic effort was related to competence beliefs. The regression equation for a simple analysis with just one level-1 predictor variable (situational competence beliefs) would be:
where Y ijk represents the academic competence score of the jth student in the kth class on the ith day, treated as a continuous variable, π 1jk represents the effects of situational competence beliefs on the academic effort of the jth student in the kth class, π 0jk represents the average academic effort score of the jth student in the kth class, and e ijk denotes random error within students. All level-1 variables were taken from the diary instrument.
Our analyses were not restricted to the within-student level, however. For instance, we also examined whether more general student characteristics (assessed in the student questionnaire) such as conscientiousness would predict academic effort scores. Thus, a second-level equation with conscientiousness was modeled:
β 00k can be interpreted as the average academic effort across all students in class k. β 01k
represents the effect of conscientiousness on the student's specific intercept. r 0jk represents random error across students. The regression parameter π 1jk is predicted by the coefficient
The level-3 model represents the variability in academic effort among classes.
β 00k = γ 000 + u 00k β 01k = γ 010 β 10k = γ 100 γ 000 can be interpreted as the grand mean of academic effort across all classes. u 00k represents random error across classes. The class-specific regression parameters β 01k and β 10k are predicted by the coefficients γ 010 and γ 100 , both of which are treated as fixed effects. All models reported are random-intercept models estimated by full maximum likelihood (FIML).
We assessed model fit using the deviance values provided by HLM, which can be regarded as a measure of lack of fit between model and data (Snijders & Bosker, 1999) .
Deviance values are not usually interpreted directly; rather, differences in deviance values are calculated for several models for the same data set. The difference in deviance between two models has a χ 2 distribution with degrees of freedom equal to the difference in the number of parameters estimated. Because we used the full maximum likelihood method, the χcan be used to evaluate the change in model fit when either a fixed or a random effect is added. Large differences in the χ 2 statistic between two models indicate that the model with more estimated parameters provides a better fit to the data than the more parsimonious model.
Results
We first calculated correlation coefficients for the within-person level. Because the 1,535 students in the sample reported an average of 5.88 homework assignments, these correlations were based on a total of 9,030 observations. In line with our expectations, we found a positive correlation of r = .31, p < .001, between situational competence beliefs and academic effort. The correlation coefficients for the between-person analyses are reported in Table 4 . For these correlations, diary data were aggregated to the person level. For instance,
we averaged the effort that each student reported across the diary period; the same procedure was applied for situational competence beliefs. As expected, the situational competence beliefs (r = .44, p < .001) measured in the diary component were statistically significantly associated with those reported in the questionnaire component. Furthermore, both the diary and the questionnaire reports of competence beliefs were statistically significantly associated with conscientiousness and academic effort. Further in line with our expectations, conscientiousness was significantly related with academic effort. Cognitive ability was only modestly related with most of the other variables in the study. Finally, the closest association with prior achievement was found for competence beliefs.
We next specified a set of multilevel models. We first estimated the degree of withinstudent variance in academic effort relative to between-student variance, the so-called null model (also known as the empty model). It emerged that 55.4% of the variance in academic effort was at the within-student level and 40.5% at the between-student level; 4.1 % of variance was located at the class level. We subsequently introduced cognitive ability, prior achievement, and conscientiousness as between-person predictor variables. As reported in and about 52% of the between-class variance.
In Model 2 (see Table 5 ), we additionally included situational competence beliefs from the diary as a within-person predictor variable and competence beliefs as assessed in the questionnaire as an additional between-person predictor variable. Situational competence beliefs statistically significantly predicted academic effort. Students reported more academic effort on days when they had comparatively high competence beliefs than on days when their competence beliefs were comparatively low. A total of 4% of the level-1 variance was explained by the inclusion of situational competence beliefs. Furthermore, competence beliefs as measured in the questionnaire were also statistically significantly associated with academic effort. The inclusion of these two parameters statistically significantly and considerably improved the fit of Model 2 relative to Model 1 (∆χ 2 = 737.9, df = 2, p < .001). The variance explained at the between-person level increased by 10%. The predictive power of conscientiousness was only slightly decreased by the inclusion of competence beliefs. These findings are again in line with the independent effects model.
Summary
Using a diary method to measure academic effort and situational competence beliefs, Study 3 extended Studies 1 and 2 in two ways. First, by aggregating student-reported effort in the diary across the two weeks, we obtained another, arguably highly valid measure of interindividual differences in academic effort. Second, we were able to differentiate between more stable and more situationally contingent aspects of academic effort. Overall, Study 3 again supported the independent effects hypothesis, as best reflected by the increase in explained variance after the inclusion of competence beliefs. Furthermore, day-to-day variation in competence beliefs was statistically significantly related to academic effort. This pattern of results again points to the need for a broader conception of academic effort than would be suggested by the mediated effects model.
Discussion
Both conscientiousness and competence beliefs are believed to be highly important predictors of academic effort and achievement. Coming from quite different research traditions, however, these constructs have rarely been examined simultaneously. In three empirical studies, we made a coordinated effort to close this research gap. Specifically, we tested the power of two different theoretical models to account for our empirical data: the mediated effects model and the independent effects model. Overall, the pattern of results was largely in line with the independent effects model. We found a moderate association between conscientiousness and competence beliefs, but both constructs meaningfully and independently predicted academic effort, irrespective of how academic effort was measured (student report vs. diary data). Competence beliefs mediated only a small portion of the predictive effects of conscientiousness. The associations of competence beliefs with academic effort were highly domain specific, whereas conscientiousness was predictive of academic effort across a wide range of academic subjects. Cognitive ability, although associated with academic achievement, only loosely predicted academic effort.
Basic Tendencies Versus Competence Beliefs
As a personality trait (McCrae & Costa, 1999) , conscientiousness is believed to constitute a basic tendency that is endogenous to "characteristic adaptations" and "selfconcept" (see McCrae & Costa, 2008) or "surface characteristics" (Asendorpf & van Aken, 2003) such as competence beliefs. According to the mediated effects model, the trait of conscientiousness is of paramount interest when predicting academic effort. From this perspective, whether a person has high or low competence beliefs is caused to a substantial degree by his or her trait level, even if external influences play a role in the development of competence beliefs. The paramount importance that is ascribed to traits for explaining human behavior in this theoretical paradigm explains why empirical studies have paid comparably sparse attention to characteristic adaptations such as competence beliefs.
Conversely, other personality theories have stressed the relative independence of personality traits and motivational aspects of the self. The independent effects model holds that traits and motivational dispositions are distinct groups of variables that-despite some empirical overlap-independently predict academic outcomes. This paradigm highlights the role of motivational predictors including motives, competence beliefs, and value beliefs (e.g., Eccles & Wigfield, 2002; Roberts & Wood, 2006) . According to this perspective, conscientiousness and domain-specific competence beliefs are quite distinct on a conceptual level. Conscientiousness is typically described as a rather stable, broad personality disposition. Competence beliefs, in contrast, exhibit considerable domain-specificity, yielding highly differentiated within-person profiles. This domain-specificity is believed to be the consequence of specific experiences in academic learning environments (Shavelson et al., 1976) . In educational psychology, in particular, the role of domain-specific motivational predictors is stressed to such an extent that conscientiousness and other trait constructs are not routinely included in empirical studies.
Empirically, our results indicate that conscientiousness and competence beliefs are indeed qualitatively different motivators that predict the same outcomes. A perspective that focuses solely on traits and neglects the role of competence perceptions in explaining academic behavior collides with our results in four respects. First, we found evidence for some empirical overlap that would be compatible with a mediated effects perspective, but with correlations of up to .34, the overlap was by no means perfect. Second, when both conscientiousness and competence beliefs were simultaneously used to predict academic effort, we found profound unique predictive effects for both constructs. Third, not only did competence perceptions positively predict academic effort in the corresponding domain, but they also had a (negative) predictive effect on academic effort in a different domain. Hence, competence perceptions texture individuals' profiles of achievement-related behavior. Fourth, not only is it helpful to take relatively stable motivational dispositions such as competence beliefs into account, but attending to situational elements as expressed in situational competence beliefs can provide additional insight into student effort.
Taken together, both domain-general (conscientiousness) and domain-specific (competence beliefs) predictors must be taken into account when examining academic effort.
If academic behavior was governed primarily by conscientiousness, we would have found a stronger correlation between conscientiousness and academic effort, as well as a stronger correlation between academic effort in the two areas examined in Study 1. Conversely, if academic effort was driven primarily by domain-specific competence beliefs, conscientiousness would have had a smaller predictive effect once competence beliefs were included; furthermore, the students' academic effort profiles would arguably have been even more pronounced. Hence, the moderate intraindividual consistency of academic behavior seems to be the result of an interplay between (the centripetal force of) conscientiousness and (the centrifugal force of) domain-specific competence beliefs.
We can thus conclude that both conscientiousness and competence beliefs should be included in all models that attempt to explain academic effort and achievement. So why have so few studies simultaneously examined both conscientiousness and competence beliefs? Our best guess is that this neglect is attributable to the distinct theoretical foundations of the different research traditions.
Stability and Malleability
A major conceptual difference between conscientiousness and competence beliefs is their assumed stability versus malleability. Interestingly, recent developments seem to indicate that the distinction between stable versus malleable person characteristics may not be as clear-cut as it once seemed.
Conscientiousness has typically been conceptualized as a rather enduring personality trait: "It appears from several longitudinal studies that most personality traits show little or no change in mean levels after age 30" (Costa & McCrae, 1992, p. 89) and only modest change throughout adulthood (McCrae & Costa, 1999) . However, other authors have recently identified replicable associations between life experiences and changes in personality traits. In contrast to conscientiousness, domain-specific competence and value beliefs have always been conceptualized as being considerably impacted by features of the learning environment (Eccles & Wigfield, 2002) . In fact, the quality of a classroom environment is significantly associated with how students judge their competence, how strongly they value the subject, and how much effort they put into it (e.g., (Bandura, 1997; Zimmerman, Bonner, & Kovach, 1996) ; no such evidence is available for conscientiousness. On the other hand, competence beliefs are domain specific and may in fact interfere with academic effort in other domains, whereas conscientiousness is related to academic effort across a broad spectrum of academic domains. Further research is needed to study to what degree effective learning environments positively impact both conscientiousness and competence beliefs.
Limitations and Further Research
Some critical issues should be kept in mind when interpreting the results of this study.
Importantly, conscientiousness and competence beliefs were measured by means of student questionnaires only. Although we believe student reports to be the most valid source of information for these constructs, including reports from other sources has the potential to make the data even stronger. With regards to academic effort, we used two different operationalizations (student report, diary data). Future studies might include additional sources, such teacher report, video data, or log files for computer-administered tasks.
The issue of causality also needs to be mentioned. Strictly speaking, the word "effect"
denotes "predictive effects" in the present study. Predictive effects do not necessarily imply causation, especially in studies with just one point of measurement.
Generalizability is also an issue. It is unclear to what extent cultural differences might affect the results. Although no previous studies have documented major differences between Germany and, for instance, the United States with regards to conscientiousness, competence
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beliefs, and academic effort, cross-cultural studies might detect such differences.
Taken together, although this article integrating results from four large studies opens a doorway to new avenues of research in an important field, it is evident that concerted efforts are needed to cast light on how conscientiousness and competence beliefs develop and predict academic effort and achievement in various domains. Table 3 Intercorrelations of Study 2 Constructs Conscientiousness, Motivation, and Academic Achievement 45 Table 4 Intercorrelations (Between-Person Level) Note. Correlations are statistically significant at p < .05 unless printed in italics.
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